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(54) Abstract Trtle 

Earphone and terminal equipment 

«IL A onT xK° ne SV l tem includes 3 remote control 30 for transmitting a control signal, and an earphone 
section 20A. The earphone section 20A includes an earphone speaker section 22 for outputtJng an audTo 
output from an audio output signal and a microphone 24 for inputting an audio input to produce an audio 
rn^ ,9 A n ^ ♦ C< ? ntr °! S : 9nal processin 9 section » receives the control signal from the remote control 

^ S , ™dulat.n 9 and demodulating section 25 passes the audio input signal to tergal 

equipment and the audio output signal from the terminal equipment to the earphone speaker section 2 7aIso 
^mntT 0 ' e n t C0 ? t^0, ™ o6ulaVn ? 3nd demodu,ati "9 section 25 modulates the control signal supped ?rom the 

ZZ P.Xn S L 9 7 P H r ° C ^ m9 SeCti ° n 23 t0 Send t0 the terminaI ^Pmam. The terminal ^uipmenTcan 
have telephone and audio/video recording/reproducing and (telephone number) database seaVch functioS 
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EARPHONE SYSTEM AND TERMINAL EQUIPMENT SYSTEM 
INCLUDING THE SAME 



5 Background of the Invention 

X- Field of the Invent ion 

The present invention relates to an 
earphone system and a terminal equipment system 
with the same, and more particularly to an 
10 earphone system including a remote control unit, 
and a terminal equipment system to which the 
earphone system is applied. 

Description of the Related Art 

An apparatus in which a sound equipment and 
15 a portable telephone are made as a unit is 

disclosed in, for example, Japanese Laid Open 
Patent Application (JP-A-Heisei 05-091584). In 
this apparatus, an earphone unit is connected to 
a portable terminal equipment . The earphone unit 
20 is provided with a microphone, dial keys and 
function keys for a portable telephone. The 
earphone unit is also provided with a pair of 
earphone speakers. Thus, communication is made 
possible in the state in which the portable 
25 terminal equipment is accommodated in a bag or 
pocket. Also, it is made possible to listen to 
speech and music from a sound equipment. Further, 
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it is made possible to use the portable terminal 
equipment as a portable telephone. 

It is desirable in this type of earphone 
that a use position of a control section of the 
5 earphone unit is limited such that the speech of 
a user can be appropriately collected and such 
that it is made easy for the user to see and to 
operate, when the user sets an earphone in the 
ear. Also, the control section needs to be made 

10 small in size and light in weight for the use 
purpose, of course. 

However, in the above-mentioned 
conventional earphone unit, the plurality of dial 
keys and plurality of function keys for the 

15 portable telephone are provided in the control 
section. As a result, the control section is 
required to have the size corresponding to the 
keys, resulting in increase of the weight. Thus, 
it is difficult to make the remote control 

20 operation section small in size and light in 
weight . 

Also, if small dial keys and function keys 
are used for the small size and lightness of the 
remote control operation section, the operability 
25 is degraded. It becomes a factor of any erroneous 
operation . 

Further, when the control section is fixed 
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on a pocket of the chest with a clip to limit the 
use position of the remote control operation 
section, the operation of the control section is 
difficult in the fixed state of the remote 
5 control operation section. 

In addition, because it must be removed 
from the pocket in case of use, it is troublesome. 
Also, there is the possibility that the position 
of the microphone changes during the 
10 communication so that the sound collection 
characteristic of the microphone changes, 
resulting in degradation of the speech quality. 

Otherwise, there are various proposals to 
listen to a sound or to see an image. 
15 For instance, a speech transmission method 

using light transmission is described in Japanese 
Laid Open Patent Application ( JP-A-Showa 60- 
199245). In this reference, a sound signal from a 
first sound equipment such as a television is 
20 converted into a light signal and emitted. The 
light signal is received and converted into an 
electric signal by a second sound equipment which 
is located apart from the first sound equipment. 
Thus, sound is transferred from the first sound 
25 equipment to the second sound equipment. 

Also, a telescope with an optical type 
speech communication apparatus is described in 
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Japanese Laid Open Utility Model Application (JP- 
U-Heisei 2-44710). In this reference, a telescope 
is provided with a light transmitting section 
composed of a microphone, a modulator, a light 
5 emitting element, a cold filter and an object 
lens, and a light receiving section composed of 
an earphone, a demodulator, a light receiving 
element, a cold filter and an object lens. 

A telephone with a hearing aid is described 

10 in Japanese Laid Open Utility Model Application 
(jP-U-Heisei 7-14742). In this reference, an 
adapter 3 composed of a microphone 4, an 
amplifier 5 and a light emitting element 6 is 
attached to a speech receiving section 1 of a 

15 telephone. A speech signal from the speech 

receiving section 1 is converted into a light 
signal by the light emitting element 6. The light 
signal is received by a light receiving element 
of a hearing aid 9. and is amplified and 

20 outputted from an earphone 13. 

A remote sensing apparatus is described in 
Japanese Laid Open Patent Application (JP-A- 
Heisei 6-98281 which corresponds to a US patent 
application 844072 filed on March 2, 1992). In 

25 this reference, a remote sensing apparatus (50) 
containing at least one of a display (88). an 
earphone (91) and a microphone (90) is connected 
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to a driver (65, 74) by an optical link (80). 

A method of individually receiving sound broadcasting 
is described in Japanese Laid, Open Patent Application ( JP- 
A-Heisei 7-154322). In this reference, each of users has 
5 a light signal receiver 4. A light signal transmitter 2 

has a limited transmittable zone and provides information 
in the form of a light signal. When the user enters the 
transmittable zone, the information is transferred from the 
transmitter 2 to the receiver 4 using light communication. 
10 Then, the information is reproduced. 

However, the above-mentioned references never improve 
the operability and controllability of an equipment. 



Summary of the Invention 

15 The preferred embodiments of the present invention 

seek to solve the above-mentioned problems. Therefore, an 
object of at least the preferred embodiments of the present 
invention is to provide an earphone system which is small 
in size and light in weight and which is superior in 
20 operability. 

Another such object is to provide a terminal equipment 
system using such an earphone system 

Still another such object is to provide a method of 
operating a terminal equipment with good operability. 

25 



In a first aspect, the present invention provides an 
earphone system comprising: 

a remote control unit for transmitting a control 

signal ; and 

an earphone section operatively connected to an 
external apparatus and responsive to said remote control 
unit, wherein said earphone section comprises: 

an earphone speaker section for outputting an audio 
output produced from an audio output signal; 

a microphone for inputting an audio input to produce 

an audio input signal; 

a remote control signal processing section for 
receiving the control signal from said remote control unit; 
and 

a remote control modulating and demodulating section 
for passing said audio input signal supplied from said 
microphone to said external apparatus and said audio output 
signal supplied from said external apparatus to said 
earphone speaker section, and for modulating said control 
signal supplied from said remote control signal processing 
section for output to said external apparatus. 

in a preferred embodiment of this aspect of the 
present invention, an earphone system includes a remote 
control unit for transmitting a control signal, and an 
earphone section provided apart from the remote control 
unit and operatively connected to an external apparatus and 
the remote control unit. The earphone section includes a 
connector to be operatively connected to the external 
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apparatus, an earphone speaker section for outputting an 
audio output from an audio output signal, and a microphone 
5 for inputting an audio input to produce an audio input 

signal, A remote control signal processing section 
receives the control signal from the remote control unit. 
A remote control modulating and demodulating section is 
connected to the earphone section via a first cord and 

10 connected to the connector via a second cord. The remote 

control modulating and demodulating section passes the 
audio input signal supplied from the microphone to the 
external apparatus via the connector and the audio output 
signal supplied from the external apparatus via the 

15 connector to the earphone speaker section. Also, the 

remote control modulating and demodulating section 
modulates the 
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control signal supplied from the remote control 
signal processing section to send to the external 
apparatus . 

The earphone speaker section may include an 
5 earphone speaker and the remote control signal 
processing section may be provided to the 
earphone speaker. Also, the microphone may be 
provided in the remote control modulating and 
demodulating section. Instead, the earphone 

10 speaker section may include two earphone speakers 
and the microphone may be provided in a branching 
portion for the two earphone speakers. 

When the remote unit includes a plurality 
of keys, the control signal is generated in 

15 response to an operation of at least one of the 
plurality of keys. The remote control signal 
processing section transmits a reply signal to 
the remote control unit when the control signal 
is correctly received. The remote control unit 

20 transmits the control signal to the earphone 
section again when the reply signal is not 
received from the remote control signal 

processing section. 

In the above, communication between the 
25 remote control unit and the remote control signal 
processing section may be performed based on 
radio communication. Alternately, communication 



between -the remote control unit and the remote control 
signal processing section may be performed based on light 
signal communication . 

In a second aspect the present invention provides a 
terminal equipment system comprising terminal equipment and 
an earphone system as aforementioned, the external 
apparatus being said terminal equipment. 

In a third aspect of the present invention, a method 
of operating terminal equipment includes the steps of: 

generating a control signal by means of a remote 
control unit in response to operation of one of a plurality 
of function keys, said terminal equipment having a 
plurality of functions respectively corresponding to the 
plurality of function keys; 

transmitting the control signal from the remote 
control unit to the terminal equipment via an earphone 
section; 

starting one of the plurality of functions in the 
terminal equipment in response to the control signal to 
send back a reply signal to the 
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earphone section; and 

relaying the reply signal from said earphone 

section to the remote control unit. 

When the one of the plurality of function 
keys is a communication key. a dial tone 
corresponding to the dial tone signal generated 
by the terminal equipment in response to the 
control signal is outputted from an earphone 
speaker section of the earphone section. Also, a 
second control signal is generated from a remote 
control unit in response to an operation of at 
least one of a plurality of dial keys, when the 
dial tone is outputted from the earphone speaker 
section. When a communication channel is 
established with a counter side corresponding to 
the at least one of the plurality of dial keys, 
sending an audio signal inputted from a 
microphone of the earphone section to the counter 
side via the terminal equipment and sending an 
audio signal transmitted from the counter side to 
the earphone speaker section via the terminal 
equipnient . 

When the terminal equipment has an imaging 
function by a video camera, the imaging function 
is started by the video camera, when the 
communication channel is established with the 
counter side corresponding to the at least one of 
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"the plurality of dial keys. 

When the terminal equipment has a music reproducing 
funtion, a music sound corresponding to the audio output 
signal is outputted from an earphone speaker section of the 
earphone section. 

When the terminal equipment has a video reproducing 
function to display an image on a display unit, an image 
coresponding to the image signal is displayed on the 
display unit, and an audio output corresponding to the 
audio output signal is outputted from the earphone speaker 
section of the earphone section. 

When the terminal equipment has a display section and 
a search function to search a data base, a specific data 
obtained by searching the data base is displayed to the 
display section - 

Preferred features of the present invention will now 
be described, purely by way of example only, with reference 
to the accompanying drawings, in which:- 

Fig. 1A is a perspective view of a first embodiment of 
an earphone system 10A, and Fig. IB is a diagram showing a 
remote control unit; 

Fig. 2 is a block diagram illustrating the structure 
of the earphone system; 

Fig. 3 A is a perspective view of a second embodiment 
of an earphone system, and Fig. 3B is a diagram showing a 
remote control unit; 

Fig. 4 is a block diagram illustrating the structure 
of the second embodiment of an earphone system; 
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Figs. 5A and 5B are perspective views of a terminal 
equipment system in a use example of a portable terminal 
equipment with a sound function using the earphone system 
according to the first embodiment; 

Fig. 6A is a perspective view of a portable terminal 
equipment; and 



Fig. 6B is a perspective views of the terminal 
equipment system in a use example of the portable terminal 
equipment with a TV camera using the earphone system 
according to the second embodiment, and Fig. 6C is a block 
15 view of the terminal equipment. 

Fig- 1A is a perspective view of a first embodiment of 
an earphone system, and Fig. IB is a diagram showing a 
remote control unit. Referring 

20 
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to Figs. 1A and IB, the earphone system 10A 
according to the first embodiment is composed of 
an earphone section 20A* which is connected to a 
terminal equipment (not shown) such as a portable 
5 terminal equipment with an audio recording and 
reproducing function and a picture recording and 
reproducing function in addition to a telephone 
function. A remote control unit 30 controls the 
portable terminal equipment through the earphone 
1 0 section 2 OA . 

The earphone section 20A is composed of a 
connection plug 21, an earphone speaker 22 with a 
remote control light signal transmitting and 
receiving section 23, and a remote control 
15 modulating and demodulating section 25 with a 
microphone 24. The connection plug 21 and the 
remote control modulating and demodulating 
section 25 are connected by a cord 28-2. Also, 
the earphone speaker 22 and the remote control 
20 modulating and demodulating section 25 are 
connected by a cord 28-1, 

The connection plug 21 is connected to the 
portable terminal equipment (not shown). The 
earphone speaker 22 outputs an audio output such 
25 as telephone speech and music from the portable 
terminal equipment. The remote control light 
signal transmitting and receiving section 23 is 
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arranged on an opposite side to a speech 
receiving end of the earphone speaker 22. The 
remote control light signal transmitting and 
receiving section 23 receives various light 
5 control signals and dial signals from the remote 
control unit 30 to convert the received light 
control signals and dial signals into electric 
control signals and dial signals. Also, the 
remote control light signal transmitting and 

10 receiving section 23 convert an electric reply 
signal into a light reply signal to transmit to 
the remote control unit 30. 

The remote control modulating and 
demodulating section 25 contains the microphone 

15 24 to collect a speech uttered from a user. The 
remote control modulating and demodulating 
section 25 passes an audio input signal inputted 
from the microphone to the terminal equipment and 
an audio output signal to the earphone speaker 22. 

20 The remote control modulating and demodulating 

section 25 converts the control signals and dial 
signals to have predetermined signal forms so 
that the control signals and dial signals can be 
exchanged between the terminal equipment and the 

25 remote control unit 30. 

It should be noted that the remote control 
modulating and demodulating section 25 has a clip 
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(not shown) on the side opposite to the 
transmission end with the microphone 24 such that 
the remote control modulating and demodulating 
section 25 can be fixed on a pocket, 
5 The remote control unit 30 has various 

function keys 32 such as a communication key, a 
music key and a telephone address key. The 
communication key is used to start and end the 
telephone function of the terminal equipment. The 

10 music key is used to start and end the music 

reproducing function of the terminal equipment. 
The terminal equipment has a data base in which 
telephone numbers are stored. The telephone 
address key is used to read the telephone numbers 

15 from the data base to display them on a display 
unit. 

Also, the remote control unit 30 has dial 
keys 31 which are used to dial to a counter end, 
when the telephone function of the terminal 

20 equipment is started in response to the 
communica t ion key . 

Further, the remote control unit 30 
includes a remote control signal transmitting and 
receiving section 33 to transmit light control 

25 signals corresponding to the operations of the 

function keys and dial keys to the remote control 
light signal transmitting and receiving section 
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23 of the earphone section 20A. The remote 
control signal transmitting and receiving section 
33 receives a light reply signal from the 

remote control light signal transmitting and 
receiving section 23 to control the internal 
operation of the remote control unit 30. 

Next, the circuit structure will be 
described with reference to Figs. 1A and IB in 
addition to Fig. 2. Fig. 2 is a block diagram of 
the earphone system 20A according to the first 
embodiment. The earphone section 20A are composed 
of the remote control modulating and demodulating 
section 25, the remote control light signal 
transmitting and receiving section 23 and an 
earphone speaker 22. The earphone section 20A is 
connected to the portable terminal equipment by 
the connection plug 21. 

The remote control modulating and 
demodulating section 25 is composed of the 
microphone 24, a modulating and demodulating 
circuit 25-1, and a speaker and microphone 
control circuit 25-2. The microphone 24 collects 
the speech which the user utters. The modulating 
and demodulating circuit 25-1 converts various 
control signals and dial signals which are sent 
and received to and from the portable terminal 
equipment and remote control light signal 
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transmitting and receiving section 23, into 
predetermined signal forms. The speaker and 
microphone control circuit 25-2 controls the 
electrical disconnection of a speech transmission 
5 output from the microphone 24 and the electrical 
disconnection of a speech reception signal to the 
speaker . 

Next, the operation of the terminal 
equipment system using the earphone system will 
10 be described below. The small portable terminal 
equipment has a telephone function such as a 
portable telephone and a sound function such as a 
cassette player, a CD player and an MD player. 
The case where the telephone function of the 
15 portable terminal equipment is used as an 

independent portable telephone will be described. 

The user sets the earphone speaker 22 in 
the ear and pushes a 'communication" key of the 
function keys 32 of the remote control unit 30, 
20 to select a telephone mode. The push information 
of this "communication" key is transmitted from 
the remote control signal transmitting and 
receiving section 33 of the remote control unit 
30 to the remote control light signal 
25 transmitting and receiving section 23 of the 

earphone section 20A. In this example, the push 
information is transmitted as a light signal such 
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as an infrared ray. However, the push information 
"may be transmitted as a radio signal. The remote 
control light signal transmitting and receiving 
section 23 sends the received push information of 
5 the "communication" key to the remote control 
modulating and demodulating section 25 through 

the cord 28-1. 

The modulating and demodulating circuit 25- 
1 of the remote control modulating and 

10 demodulating section 25 converts the push 

information of the "communication" key into a 
predetermined signal form and to transmit to the 
portable terminal equipment through the cord 28-2. 
At the same, the modulating and demodulating 

15 circuit 25-1 controls the speaker and microphone 
control circuit 25-2 to electrically disconnect 
the speaker 22 and microphone 24. 

When an electric reply signal is 
transmitted from the portable terminal equipment, 

20 the remote control modulating and demodulating 
circuit 25 transmits the reply signal to the 
remote control unit 30 via the remote control 
light signal transmitting and receiving section 
23. Then, the modulating and demodulating circuit 

25 25-1 waits for the sending-back of a dial tone 
s ignal . 

When the dial tone signal is sent back from 
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the portable terminal equipment, it is supplied 
to the speaker and microphone control circuit 25- 
2 through the modulating and demodulating circuit 
25-1* Then, the speaker and microphone control 
5 circuit 25-2 controls the earphone speaker 22 to 
output a dial tone corresponding to the dial tone 
signal . 

The user operates the dial keys 31 of the 
remote control unit 30 to input a telephone 
10 number of a counter side, after the dial tone is 
confirmed by the earphone speaker 22. The dial 
key information is transmitted from the remote 
control unit 30 to the modulating and 
demodulating circuit 25-1 through the remote 
15 control light signal transmitting and receiving 

section 23. The dial key information is converted 
into the predetermined signal form by the 
modulating and demodulating circuit 25-1 and is 
transmitted to the portable terminal equipment 
20 through the cord 28-2. Thus, the response waiting 
state is set. When the counter side replies, the 
communication channel is established and the user 
communicates with the counter side by use of the 
microphone 24 and the earphone speaker 22. 
25 In case of arrival of any call, when the 

call signal arrives, the speaker of the portable 
terminal equipment rings. The user recognizes the 
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call arrival and pushes a "response" key (not 
shown) of the function keys 32 of the remote 
control unit 30. At this time, the modulating and 
demodulating circuit 25-1 of the remote control 
5 modulating and demodulating section 25 controls 
the speaker and microphone control unit 25-2 to 
electrically disconnect the microphone 24 and the 
earphone speaker 22 for preparation of 
communication . 

10 The push information of the "response" key 

is emitted as a light signal such as an infrared 
ray from the remote control unit 30. The push 
information is received by the remote control 
light signal transmitting and receiving section 

15 23, and is transmitted to the modulating and 

demodulating circuit 25-1 of the remote control 
modulating and demodulating section 25 through 
the cord 28-1. Then, after being converted into 
the predetermined signal form, the push 

20 information of the "response" key is sent back to 
the portable terminal equipment through the cord 
2 8-2. 

Next, the case that sound and music is 
listened from the sound equipment of the portable 
25 terminal equipment will be described. 

The user sets the earphone section 20A in 
the ear and pushes the "music" key of the 
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function keys 32 of the remote control unit 30. 
The push information of the "music" key is 
emitted as a light signal from the remote control 
signal transmitting and receiving section 33 of 
5 the remote control unit 30 and then is received 
by the modulating and demodulating circuit 25-1 
of the remote control modulating and demodulating 
section 25 through the remote control light 
signal transmitting and receiving section 23. 
10 Then, after being converted into the 

predetermined signal form, the push information 
of the "music" key is transmitted to the portable 
terminal equipment through the cord 28-2. In this 
manner, for example, a CD player (a sound 
15 function of the terminal equipment) is initiated 
and starts to reproduce. 

The reproduced music signal of the CD 
player is transmitted from the portable terminal 
equipment and is inputted to the remote control 
20 modulating and demodulating section 25 through 

the cord 28-2. Then, the reproduced music signal 
is transmitted to the earphone speaker 22 through 
the modulating and demodulating circuit 25-1 and 
the speaker and microphone control unit 25-2. 
25 It should be noted that the modulating and 

demodulating circuit 25-1 controls the speaker 
and microphone control unit to electrically 
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disconnect a transmission circuit of the 
microphone 24 in advance when the push 
information of the "music" key is received. 

A second embodiment of an earphone system 10B will be 
5 described below in detail with reference to Fig. 3. 



The earphone system 10B according to the 
second embodiment is composed of an earphone 

10 section 20B connected to a portable terminal 

equipment (not shown) and a remote control unit 
30. The terminal equipment is equipped with a 
sound equipment and a picture equipment. The 
remote control unit 30 is used to control the 

15 portable terminal equipment through the earphone 

section 20B. 

The earphone section 20B is composed of a 
connection plug 21, a remote control modulating 
and demodulating section 27, a microphone 24 and 

20 a pair of earphone speakers 26-1 and 26-2. The 
connection plug 21 is connected to the portable 
terminal equipment. The pair of earphone speakers 
26-1 and 26-2 output a sound output such as 
telephone speech and music from an audio output 

25 signal supplied from the portable terminal 
equipment. The remote control light signal 
transmitting and receiving section 23 is arranged 
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on an opposite side to a speech receiving end of 
the earphone speaker 26-2, to receive various 
control signals and dial signals from the remote 
control unit 30 and to send a reply signal to the 
5 remote control unit 30. The microphone 24 is 
arranged in a branch position of the earphone 
speakers 26-1 and 26-2 to collect a speech 
uttered from the user. The remote control 
modulating and demodulating section 27 converts 
10 into predetermined signal forms, the various 
control signals and dial signals which are 
received by the remote control light signal 
transmitting and receiving section 23, and 
transmits the converted signals to the portable 
15 terminal equipment. A cord 28-1 connects the 
remote control modulating and demodulating 
section 25 and the earphone speakers 26-1 and 26- 
2 and the microphone 24, and a cord 28-2 connects 
the remote control modulating and demodulating 
20 section 25 and the connection plug 21. 

It should be noted that the remote control 
modulating and demodulating section 27 has a clip 
(not shown) arranged on the side opposite to the 
transmission mouth with microphone 24 so as to 
25 fix the remote control modulating and 
demodulating section 27 on a pocket. 

Also, the remote control unit 30 is same as 
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the first embodiment. The remote control unit 30 
has various dial keys 31 and function keys 32 for 
the portable telephone function of the portable 
terminal equipment. The remote control unit 30 
5 includes the remote control light signal 

transmitting and receiving section 33 to send and 
receive a dial key signal and various function 
key signals to and from the remote control light 
signal transmitting and receiving section 23. 

10 Fig . 4 is a block diagram of the earphone 

system 10B according to the second embodiment. 
The earphone section 20B is composed of the 
microphone 24, the remote control modulating and 
demodulating section 27, the remote control light 

15 signal transmitting and receiving section 23 and 

the earphone speakers 26-1 and 26-2. The earphone 
section is connected to the portable terminal 
equipment by the connection plug 21. 

The remote control modulating and 

20 demodulating section 27 is composed of a 

modulating and demodulating circuit 27-1 and a 
speaker and microphone control circuit 27-2. The 
modulating and demodulating circuit 27-1 converts 
the various control signals and dial signals 

25 which are sent and the remote control light 

signal transmitting and receiving section 23 into 
predetermined signal forms, and converts a reply 
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signal supplied from the portable terminal 
equipment into a predetermined signal form. The 
speaker and microphone control circuit 27-2 
controls the electrical disconnection of a speech 
5 transmission output from the microphone 24 and 
the electrical disconnection of a speech 
receiving signal to the earphone speakers 26-1 
and 2 6-2. 

It should be noted that as shown in Fig. 3, 
10 the earphone section 20B is formed in such a 

manner that the cord 28-1 of the earphone section 
20A which is shown in Fig. 1 is branched on the 
way to the earphone speakers 26-1 and 26-2* The 
microphone 24 which is built in the remote 
15 control modulating and demodulating section 25 in 
the first embodiment is moved to the branch 
position of the cord 28-1 in the second 
embodiment. Because the operation is the same as 
the above-mentioned earphone section 20A # the 
20 description will be omitted. However, the same 
effect as in . the first embodiment is obtained. 

Next, the use example of a terminal 
equipment system using the earphone system 

will be described. Fig. 5A is a 
25 perspective view illustrating the use example of 
the sound function of the portable terminal 
equipment using the earphone system according to 



- 26 - 



the first embodiment, and Fig. 5B shows the 
remote control unit. 

In the use example of the terminal 
equipment system using the earphone system which 
5 is shown in Figs. 5A and 5B, the earphone section 
20A of the first earphone system which is shown 
in Fig. 1 is connected to the portable terminal 
equipment. Also, the portable terminal equipment 
is stored in a bag 100 so as to be carried. 

10 When origination of a call is accomplished 

using the portable telephone function of the 
portable terminal equipment in this state, the 
earphone speaker 22 is set in the ear and the 
remote control unit 30 is operated such that the 

15 communication key of the function keys 32 is 

first operated. The control signal corresponding 
to the operation of the communication key is 
transmitted from the remote control unit 30 to 
the terminal equipment via the remote control 

20 light signal transmitting and receiving section 
23 and the remote control modulating and 
demodulating section 25 in the earphone section 
20A. Then, a replay signal is sent back from the 
terminal equipment to the remote control unit 30 

25 the remote control light signal transmitting and 
receiving section 23 and the remote control 
modulating and demodulating section 25 in the 
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earphone section 20A. Subsequently, a dial tone 
signal as an audio output signal is generated 
from the terminal equipment and transmitted to 
the earphone speaker 22. The earphone speaker 22 
5 outputs a dial tone. When hearing the dial tone, 
the user operates the remote control unit 30 to 
enter a telephone number of a desired counter 
side, in a state in which the portable terminal 
equipment is stored in the b ag . It is possible 

10 to communicate just as it is, if the counter side 
replies . That is , the audio input signal from the 
microphone 24 as a speech transmitting signal is 
supplied to the counter side via the terminal 
equipment and the audio output signal as a speech 
15 receiving signal is supplied to the earphone 
speaker 22 via the terminal equipment. 

Therefore, the operability is improved 
because it is not necessary to take out the 
portable terminal equipment from the back 100 and 
20 to operate it. 

Also, various dial keys and function keys 
which are conventionally arranged in an operation 
section of the earphone section are arranged in 
the remote control unit 30. Therefore, the remote 
25 control modulating and demodulating section 
(equivalent to the conventional operation 
section) which has been fixed on the pocket with 
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a clip can be made small and light. 

Moreover, because various dial keys and 
function keys are arranged in the remote control 
unit 30/ it is not necessary to take out the 
5 operation section and to fix it to the pocket by 
the clip, unlike the conventional example. 
Therefore, since the operation error can be 
avoided, and a position of the microphone is 
fixed, the sound collecting characteristic 
10 becomes stable and the good speech quality can be 
secured. 

Next, another use example of the terminal 
equipment system using the earphone system 

will be described. Fig. 6A is a 

15 perspective view of a terminal equipment. Fig. 6B 
is a perspective view illustrating the use 
example of a terminal equipment system using the 
earphone system according to the second 
embodiment and Fi 9* 6C 

20 shows the remote control unit 30. The portable 
terminal equipment has an imaging function by a 
TV camera, a display function by a display 
section, a sound recording and reproducing 
function using a unit such as a CD player, an 

25 image recording and reproducing function using 
the TV camera and the display section, in 
addition to the telephone function. 
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In the use example of the earphone system 
which is shown in Figs. 6A to 6C, the earphone 
section 20B of the second earphone system which 
is shown in Fig. 3 is connected to the portable 
5 terminal equipment. Thus, using the video camera 
as the. imaging function of the portable terminal 
equipment, bidirectional communication of the 
sound and image is performed, or the image which 
is imaged by the video camera is displayed on the 
10 display section. 

In case that the telephone function of the 
portable terminal equipment is used, a control 
signal corresponding to the communication key of 
the function keys 32 is generated by the remote 
15 control unit in response to an operation of the 
communication key. The control signal is 
transmitted from the remote control unit to the 
terminal equipment via the earphone section. When 
the telephone function of the terminal equipment 
20 is started in response to the control signal, a 

reply signal is sent back to the earphone section. 
The reply signal is sent back from the terminal 
equipment to the remote control unit via the 
earphone section. Then, a dial tone corresponding 
5 to a dial tone signal is outputted from an 

earphone speaker section of the earphone section, 
when hearing the dial tone, the user operates the 
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remote control unit such that a control signal 
generated from a remote control unit in response 
to an operation of the dial keys. 

When a communication channel is established 
5 with a counter side corresponding to the operated 
dial keys, an audio signal inputted from a 
microphone of the earphone section is transmitted 
to the counter side via the terminal equipment 
and an audio signal transmitted from the counter 

10 side is reproduced by the earphone speaker 
section via the terminal equipment. 

When the terminal equipment has an imaging 
function by a video camera, the imaging function 
by the video camera may be started, when the 

15 communication channel is established with the 

counter side corresponding to the operated dial 
keys . 

When the terminal equipment has a music 
recording and reproducing function by a unit such 

20 as a tape recorder and a CD player, a second 

control signal is generated by the remote control 
unit in response to an operation of a music key 
of the plurality of function keys 32. The control 
signal is transmitted from the remote control 

25 unit to the terminal equipment via the earphone 
section. When receiving the control signal, the 
terminal equipment outputs a reply signal to the 



remote control unit 30 via the earphone section, 
also, the terminal equipment starts the music 
reproducing function in response to the second 
control signal to output an audio output signal 
5 corresponding to a reproduced music. The music 
sound corresponding to the audio output signal 
sent out from the terminal equipment is 
reproduced by an earphone speaker section of the 
earphone section. 
10 When the terminal equipment has a video 

recording and reproducing function by a unit such 
as a video tape recorder to display an image on a 
display unit, a video key (not shown) is operated 
in the remote control unit such that a control 
15 signal is generated. The control signal is sent 
to the terminal equipment through the earphone 
section. When receiving the control signal, the 
terminal equipment outputs a reply signal to the 
remote control unit 30 via the earphone section. 
20 Also, the terminal equipment starts the video 

reproducing function in response to the control 
signal to output an audio output signal and image 
signal corresponding to a reproduced video data. 
The image corresponding to the image signal is 
25 displayed on the display unit, and an audio 

output corresponding to the audio output signal 
is reproduced by the earphone speaker section of 
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the earphone section. 

The terminal equipment may have a display 
section, a data base such as a telephone number 
guide book and a search function to search the 
5 data base. In this case, an information function 
key (TEL) of the remote control unit is operated 
such that a control signal is generated in 
response to the operation of the plurality of 
function keys . The control signal is transmitted 

10 from the remote control unit to the terminal 

equipment via an earphone section. When receiving 
the control signal, the terminal equipment 
outputs a reply signal to the remote control unit 
30 via the earphone section. Also, the terminal 

15 equipment starts the search function to access 
the data base in the terminal equipment in 
response to the control signal to output a 
specific data. The specific data is displayed on 
the display section. Thus, the user can easily 

20 know the desired telephone number. 

As described above, in the terminal 
equipment system using the earphone system 

even if the portable terminal 
equipment is stored in a bag 100 so as to be 

25 carried, and origination of a call is 

accomplished using the portable telephone 
function of the portable terminal equipment in 
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this state. Thus, it is possible to communicate 
just as it is, if the counter side replies. 
Therefore, the operability is improved because it 
is not necessary to take out the portable 
5 terminal equipment from the bag and to operate 
it . 

Also, various dial keys and function keys 
which are conventionally arranged in the 
operation section of the earphone section are 
10 arranged in the remote control unit. Therefore, 
the remote control modulating and demodulating 
section (equivalent to the conventional operation 
section) is not necessary to be fixed to the 
pocket with a clip. Therefore, the earphone 
15 system can be made small and light. 

Moreover, because various dial keys and 
function keys are arranged in the remote control 
section, it is not necessary to take out the 
operation section and to fix it to the pocket 
20 with the clip, unlike the conventional example. 
Therefore, the operation error can be avoided. 
Also, since a position of the microphone is fixed, 
the sound collecting characteristic becomes 
stable and the good speech quality can be secured. 
25 In addition, the earphone system can be 

applied to the communication based on the 
portable telephone function, in addition to 
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listening speech and music produced by sound equipment. 
Therefore, the generality is improved. 

Each feature disclosed in this specification 
(which term includes the claims) and/or shown in the 
drawings may be incorporated in the invention 
independently of other disclosed and/or illustrated 
features. 

Statements in this specification of the "objects 
of the invention" relate to preferred embodiments of 
the invention, but not necessarily to all embodiments 
of the invention falling within the claims. 

The description of the invention with reference 
to the drawings is by way of example only. 

The text of the abstract filed herewith is 
repeated here as part of the specification. 

An earphone system includes a remote control unit 
for transmitting a control signal, and an earphone 
section. The earphone section includes an earphone 
speaker section for outputting an audio output from an 
audio output signal, and a microphone for inputting an 
audio input to produce an audio input signal. A 
remote control signal processing section receives the 
control signal from the remote control unit. The 
remote control modulating and demodulating section 
passes the audio input signal to the terminal 
equipment and the audio output signal from the 
terminal equipment to the earphone speaker section. 
Also, the remote control modulating and demodulating 
section modulates the control signal supplied from the 
remote control signal processing section to send to 
the terminal equipment. 



CLAIMS; 
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1. An earphone system comprising: 

a remote control unit for transmitting a control 
signal; and 

an earphone section operatively connected to an 
external apparatus and responsive to said remote control 
unit, wherein said earphone section comprises: 

an earphone speaker section for outputting an audio 
output produced from an audio output signal; 

a microphone for inputting an audio input to produce 
an audio input signal; 

a remote control signal processing section for 
receiving the control signal from said remote control unit; 
and 

a remote control modulating and demodulating section 
for passing said audio input signal supplied from said 
microphone to said external apparatus and said audio output 
signal supplied from said external apparatus to said 
earphone speaker section, and for modulating said control 
signal supplied from said remote control signal processing 
section for output to said external apparatus. 



- 36 - 



2. An earphone system according to claim 1 , wherein 
said earphone speaker section includes an earphone 
speaker and said remote control signal processing 
section is provided next to said earphone speaker. 

3. An earphone system according to claim 1 or 2 , 
wherein said microphone is provided in said remote 
control modulating and demodulating section. 

4. An earphone system according to claim 1 or 2 . 
wherein said earphone speaker section includes two 
earphone speakers and said microphone is provided in a 
branching portion for said two earphone speakers. 

5. An earphone system according to any of claims 
1 to 4. wherein said remote control unit includes a plurality of 
keys, and said control signal is generated in response 
to an operation of at least one of said plurality of 

5 keys . 

6 . An earphone system according to claim 5, wherein 
said remote control signal processing section transmits 
a reply signal to said remote control unit when said 
control signal is correctly received. 

7. An earphone system according to claim 6, wherein 
said remote control unit transmits said control signal 



to said earphone section again when said reply signal is 
not received from said remote control signal processing, 
section* 

8. An earphone system according to any . of claims 
1 to 7, wherein communication between said remote 
control unit and said remote control signal processing 
section is performed based on radio communication. 

9. An earphone system according to any of claims 
1 to 8, wherein communication between said remote 
control unit and said remote control signal processing 
section is performed based on light signal communication. 

10. A terminal equipment system comprising 

terminal equipment and an earphone system according to any of Claims 
1 to 9, wherein said external apparatus is said 

terminal equipment . 

11* A method of operating terminal equipment, 

comprising the steps of: 

generating a control signal by mea ns of a remote 
control unit in response to operation of one of a plurality 
Of function keys, said terminal equipment having a 
plurality of functions respectively corresponding to 
said plurality of function keys ; 

transmitting said control signal from said remote 
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ntrol unit to said terminal equipment via an earphone 



10 section; 

starting one of said plurality of functions in 
said terminal equipment in response to said control 
signal to send back a reply signal to said earphone 
section; and 

_ _ said i signal from said earphone 

15 relaying saiU reply » 

section to said remote control unit. 



12. A method according to claim 11, wherein said one 

of said plurality of function keys is a communication 
key, and 

wherein said generating step includes generating 
a first control signal by means of said remote control unit in 
response to an operation of said communication key. 

said transmitting step includes transmitting said 
first control signal from said remote control unit to 
said terminal equipment via said earphone section, 

said starting step includes starting a telephone 
function of said terminal equipment in response to said 
first control signal to send back said reply signal and 
a dial tone signal to said earphone section, and 

said re iaying step includes relaying said reply 
signal from said terminal equipment to said remote 
control unit via said earphone section, and 

wherein said method further includes: 

outputting a dial tone corresponding to said dial 
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tone signal from an earphone speaker section of said 
20 earphone section, 

generating a second control signal from a remote 
control unit in response to an operation of at least one 
of a plurality of dial keys, when said dial tone is 
outputted from said earphone speaker section; and 
25 when a communication channel is established with 

a counter side corresponding to said at least one of 
said plurality of dial keys , sending an audio signal 
inputted from a microphone of said earphone section to 
said counter side via said terminal equipment and 
30 sending an audio signal transmitted from said counter 

side to said earphone speaker section via said terminal 
equipment . 

13. A method according to claim 12 , wherein said 

terminal equipment has an imaging function provided by 
a video camera, and 

wherein said method further comprises the step of 
5 Starting the imaging function provided by said video camera, when 
the communication channel is established with said 
counter side corresponding to said at least one of said 
plurality of dial keys. 

of claims 11 to 13, 
a music reproducing 



14. A method according to any 

wherein said terminal equipment has 
function, and 
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wherein said generating step includes generating 
5 a second control signal by means of said remote concrol unit in 
response to an operation of a music key of said 
plurality of function keys, 

said transmitting step includes transmitting said 
second control signal from said remote control unit to 
10 said terminal equipment via said earphone section, and 
said starting step includes starting said music 
reproducing function in said terminal equipment in 
response to said second control signal to output an 
audio output signal corresponding to a reproduced music, 
15 and 

wherein said method further includes outputting a 
music sound corresponding to said audio output signal 
from an earphone speaker section of said earphone 
section. 

20 

15. A method according to any of claims 11 to 14, 

wherein said terminal equipment has a video reproducing 
function to display an image on a display unit, and 

wherein said generating step includes generating 
5 a third control Signal by means of said remote control unit in 
response to an operation of a video function key of said 
plurality of function keys, 

said transmitting step includes transmitting said 
third control signal from said remote control unit to 
10 said terminal equipment via an earphone section. 



said starting step includes starting said video 
reproducing function in said terminal equipment in 
response to said third control signal to output an audio 
output signal and image signal corresponding to a 
L5 reproduced video data, and 

wherein said method further includes : 
displaying an image corresponding to said image 
signal on said display unit; and 

outputting an audio output corresponding to said 
0 audio output signal from said earphone speaker section 
of said earphone section. 

16. A method according to any of claims 11 to 15, 

wherein said terminal equipment has a display section 
and a search function to search a data base, and 

wherein said generating step includes generating 
> a fourth control Signal by means of said remote control unit in 
response to an operation of an information function key 
of said plurality of function keys, 

said transmitting step includes transmitting said 
fourth control signal from said remote control unit to 
said terminal equipment via an earphone section, and 
said start step includes starting said search 
function to access said data base in said terminal 
equipment in response to said fourth control signal to 
output a specific data, and 

wherein said method further includes displaying 
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the specific data to said display section. 

17. An earphone system, a terminal equipment system or 
method of operating terminal equipment substantially 
herein described. 



